Novel quinuclidinone derivative 8a induced apoptosis in human MCF-7 breast cancer cell lines.
Novel quinuclidinone derivatives that cause cytotoxicity in human non-small lung carcinoma epithelial cells null for p53 (H1299) have been previously reported. The current study investigates the effect of these derivatives on cytotoxicity of human MCF-7 cells and normal breast epithelial cells (MCF-12a). This study shows that quinuclidinone derivatives 8a and 8b induce growth inhibition mainly through apoptosis of breast cancer cells (MCF-7) with less cytotoxic effect in normal breast epithelial cells (MCF-12a) for derivative 8a while 8b induced similar cytotoxicity for both breast cancer cells and normal breast epithelial cells. Derivative 8a was chosen for further investigation. 8a induced G(1) phase arrest, presumably sensitizing the breast cancer cells to apoptosis by increasing expression level of p21 and cyclin E. Moreover, 8a increased expression level of ERK1, p53 and BAX, and it reduced expression level of AKT and BCL-2. By investigating the sphingomyelinase apoptosis pathway, it was observed that 8a significantly increased sphingomyelinase activity and increased formation of ceramide as well as increased expression levels of JNK phoshorylation, caspase-8 and caspase-9. Based on previous results it is proposed that quinuclidinone derivative 8a provokes apoptosis in human breast cancer cells (MCF-7) via the sphingomyelinase pathway.